S tark widths a n d shifts of alkali m etal resonance lines are calculated by th e model microfield m ethod (MMM). The im pact results of Griem for the prevailing electronic broadening are recovered by the unified MMM. B oth theories are in close agreem ent w ith recent experim ental results. I t is shown further th a t th e shift values are very sensitive to the line strength values of the involved transitions. The reliability of the experim entally observed regularities through th e alkali sequence is next discussed. On th e basis of th e MMM results these regularities can be understood in term s of the line strengths and frequencies of transitions from the main levels actually involved.
I. Introduction

First measurements o f Stark broadened resonance lines of the alkali m etals L il, N al, K I and R bl have been recently published [1, 2]. The calculation of the Stark widths and shifts of these isolated lines raises some questions of theoretical interest: impact or static character of the ionic broadening [3, 4, 5]
, importance o f a quadrupolar contribution [4] , limit of validity of some semi-classical calcula tions due to the important role played by strong fields in the electronic broadening [5] . The existing semi-classical theories do not agree concerning the two first points and therefore a confrontation between the various calculations and experiments seems fruitful.
On the other hand, the similarity of the outer shell configurations of the homologous alkali metal atoms can give regularities for Stark parameters of analogous transitions [6, 7, 8] . However, the unexpected behaviour (particularly for the L il shift) observed in the mentioned experiment calls for a more precise appreciation of the correct influence of the various atomic quantities involved in the broadening mechanism.
In Sect. II, after a brief recall of the Model Microfield Method (MMM) principles, we discuss its results in comparison with other theories. Notwithstanding drastic differences in the treat ment o f ionic broadening, the impact results of Griem [3] for the prevailing electronic broadening are recovered by the MMM without any approxi mation, as a consequence of the internal consistency of this unified theory. In Sect. I l l , we present a critical comparison with experiment, emphasizing the existence of not negligible theoretical uncertain ties in the shift calculations related to the rather poor accuracy achieved on the line strength values. Finally, in Sect. IV, we discuss the observed regularities of Stark parameters through the alkali sequence. We propose also a dependence of widths and shifts on an appropriate combined atomic quantity which accounts for the "irregular" negative shift of the L il line.
II. Theory
General Features of the MMM Applied to Isolated Lines
The MMM has been described in previous papers [9, 10, 11, 5]. We recall here briefly the main features of this semi-classical theory.
Instead of looking for approximate solutions of the Schrödinger equation for the actual plasma microfield, the MMM gives an exact solution for a model microfield having the same main statistical properties as the actual field: the probability distribution of the time-averaged field (which involves the instantaneous probability distribu tion), the weak field covariance, the interval between strong fields and the duration of these strong fields. As discussed in Brissaud and Frisch [9, 10] , the MMM is not afflicted with divergencies at short or large impact parameters and recovers as limiting cases the usual impact and static approximations. So the MMM constitutes unified theory alreadj' applied in a wide range of physical conditions to hydrogen, overlapping helium and isolated neutral lines.
For an isolated line corresponding to a transition between an initial level (i) and a final level (f), the auto-correlation function C(t) (whose FourierTransform gives the line profile) reduces to: (substituting U = T (x) T+ in place of T) for the total (electronic plus ionic) model microfield. However, this would lead to rather complex calculations. It has been shown (Brissaud et al. [11] ) that a separate treatment of the electronic and ionic fields, and the convolution of the two resulting profiles is a satisfactory approximation for isolated lines and yields a considerable simplification. Some more details on the method and the numerical procedures (calculation of the mean static resolvent, strong fields treatment) can be found in Brissaud et al. [5] . 
Application to Alkali-Metal Resonance Lines
As shown in Table 1 Table 1 shows that in the considered range of physical conditions, both the electronic and the ionic Kubo numbers are much smaller than unity, essentially due to the large energy separation between the atomic levels. This leads to impact profiles for which strong fields are predominant.
We must stress that the impact character of ionic profiles, as already pointed out by SahalBrechot [4] and Brissaud et al. [5] for the L il 2s-2p transition, is in contradiction to Griem's static treatment of ionic broadening [3] . At this point, it is important to notice, as emphasized in Table 1 
III. Comparison with Experiments
Until recently no measurements of Stark param eters of alkali-metal resonance lines have been published. This lack of experimental data is probably due to the difficulties of observation of pure Stark profiles, i.e. non perturbed by other broadening mechanisms, as resonance or Van der Waals broadening, predominant in usual experi mental devices. The self-absorption of resonance radiation has also to be taken into account, in order to obtain reliable data. Very recently Puric et al. [1, 2] have published measurements of Stark widths and shifts of resonance lines of L il, N al, K I and R bl. These elements are introduced as im purities in an electromagnetic T-tube driven argon plasma, the electronic density being measured by a single wavelength laser interferometer. The existence of self absorption is checked and found to be negligible. But, on the other hand, the possible influence of other broadening mechanisms is not discussed. In particular, the Doppler width, which still reaches more than 50% of the measured width for Li, is not mentioned.
In Eig. 1, we compare the experimental and the various theoretical results for L il to R b l, for a temperature range of 10000-40 000 K and an electronic density of 1017 cm-3. The agreement between experiment and MMM calculations is rather good in the whole range, but some values especially for the shifts are at the limits of the experimental error bars. Table 3 ). In this connection, it must be emphasized that the corresponding uncertainties given in the tables of Wiese et al. [13] used here as the source of ^-values, range from 10% (Li) to 25% (Na and K). For Rb and Cs which do not appear in these tables, we deduce the /S-values from the transition prob abilities values tabulated by Heavens [14] following the Bates and Damgaard method.
Finally, it has to be mentioned that there is good agreement between theory and experiment, especially for the width, which is dependent on strong fields, although for all the considered elements the values of the ratios r*/w2«o and r*/X are rather small (see Table 1 ). This confirms the large extent of validity of semi-classical dipolar calculations.
IV. Regularities and Trends
As already pointed out (Wiese [ It is thus necessary to look for a dependence of Stark parameters on a more realistic atomic physics factor. In this way, it is interesting to note that a rough analytical estimation of width and shift can be given following the Table 1 This confrontation with experiment confirms also the large validity range of semi-classical calculations, probably due to the statistical character of the radiator perturbation. Further, no evidence has been found that it might be necessary to take into account a quadrupolar contribution to the electronic or to the ionic broadening, as it is done in the numerical tables of Griem [3] (where the smallness of this contribution can be quoted) and in the work of Sahal-Brechot [4] , respectively.
Concerning the question of Stark widths and shifts regularities, the main problem, in order to obtain some reliable predictions, is to introduce appropriate atomic quantities, related to the perturbing levels actually involved in the broaden ing. Indeed, the broadening of a line does not always depend on the contribution of one level only. It has been shown that such quantities can be found on the basis of the MMM results.
